Background. Fresh vegetable produce is abundant during the winter season in Punjab. It is an important source of vitamins and minerals in the Punjabi diet, but the availability of ascorbic acid and β-carotene from the vegetables is altered to varying degrees when they are subjected to traditional household processing methods.
Introduction
Green vegetables are among the most valued components of Indian cooking for their color, flavor, therapeutic value, and nutritional value. They are an essential part of the diets of both rich and poor, since the majority of the Indian population is vegetarian. Properly planned and cooked vegetarian diets are healthful and nutritionally adequate and provide health benefits by reducing the risk of several degenerative diseases. Vegetables also make diets esthetically more attractive [1] .
Leafy vegetables are valued as a source of vitamins, particularly ascorbic acid and β-carotene. Both of these vitamins have protective effects against damage from free radicals [2] . Variations in the ascorbic acid and β-carotene contents of raw vegetables influence their final content in the cooked vegetables. Water-soluble ascorbic acid is easily lost during washing and cooking [3] . The duration and method of cooking significantly affect ascorbic acid content. Substantial losses of ascorbic acid could be nutritionally important for persons consuming large amounts of green vegetables [4] .
Traditional cooked vegetable dishes as important sources of ascorbic acid and β-carotene in the diets of Indian urban and rural families 307 Ascorbic acid content is readily affected by light, oxygen, heat, enzymes, and metals. β-carotene is also labile and sensitive to heat [5] .
Fresh vegetable produce is abundant during the winter season in Punjab. It is an important source of vitamins and minerals in the Punjabi diet, but the availability of ascorbic acid and β-carotene from the vegetables is altered to varying degrees when they are subjected to traditional household processing methods. The present study was therefore planned to study the losses of ascorbic acid and β-carotene during the preparation and cooking of vegetables in the traditional way and to determine the role of the cooked vegetable dishes in providing ascorbic acid and β-carotene in the daily diets of urban and rural families.
Materials and methods
Sixty middle-income families, 30 each from urban and rural areas of Ludhiana District, Punjab, India, were randomly selected. Information regarding the types of traditional cooked vegetable dishes prepared by the families, their frequency of consumption, the ingredients used, and preparation and cooking practices was collected with the use of a pretested questionnaire. The data were collected during the months of November and December when vegetable produce is abundant in Punjab and hence easily available to both urban and rural families. The total consumption of vegetables by the families was assessed by the 24-hour recall method for three consecutive days. Information about the edible portion of common vegetables was obtained by the questionnaire. The percentage of each vegetable that was edible was calculated in the laboratory by weighing both the whole vegetable and the edible portion as reported by the families and dividing the former weight by the latter.
Of 17 popular cooked vegetable dishes, 10 that were consumed frequently (at least once a week) by the majority of the families were selected for chemical analysis. All vegetables used in the preparation of samples were obtained from the local market. The selected vegetable dishes were prepared three times in the Laboratory of the Department of Food and Nutrition, Punjab Agricultural University, Ludhiana, Punjab, following the methods ascertained from the survey regarding ingredients used, preparation, edible portion, and cooking practices. Pressure cooking or cooking in a covered pan were commonly used methods, according to information obtained from the survey; these methods were used in the preparation of samples. The degree of doneness of the vegetables as reported by the majority of selected families was also considered in preparing the samples. The corresponding raw samples of each vegetable dish were also prepared by mixing all the ingredients in the same proportions as in the case of cooked samples to study the effect of cooking on the nutritional quality of the vegetables. The cooked and raw samples were then weighed and homogenized. Ascorbic acid [6] and β-carotene [7] contents were determined as percentages of fresh weight. The moisture content of the samples was analyzed to determine the dry weight of the dishes as there was considerable variation in the moisture content of the dishes. The percent losses in the contents of ascorbic acid and β-carotene during cooking were calculated on a dry weight basis. Ascorbic acid was estimated by the AOVC (Association of Vitamin Chemists) method, and β-carotene by column chromatography. Means and standard deviations were calculated, and differences were tested for significance by Student's t-test. For adult Indian men and women, the recommended dietary allowance of ascorbic acid is 40 mg, and that of β-carotene is 2,400 µg [8] The percentage contributions of vegetables to daily ascorbic acid and β-carotene requirements were calculated from survey observations and chemical analysis.
Results and discussion
The daily per capita consumption of vegetables by urban and rural families is shown in table 1. The average daily consumption of leafy vegetables in cooked vegetable dishes was 70.0 and 176.0 g in the urban and rural families, respectively. There was a significantly (p ≤ .05) higher intake of leafy vegetables among rural families, perhaps because of the greater availability of these vegetables in rural areas. The average daily consumption of roots and tubers in cooked vegetable dishes by the urban and rural families was 133.6 and 96.7 g, respectively. The corresponding values for other vegetables, such as cauliflower, capsicum, beans, etc., were 79.3 and 38.4 g. There was a significantly (p ≤ .01) higher intake of other vegetables by urban families. The average daily per capita consumption of all vegetables in the form of cooked vegetable dishes was 282.9 g in urban families and 311.1 g in rural families. Previous studies in this region also observed a significantly higher intake of vegetables when compared to suggested intakes for Indians, particularly during winter season [9, 10] . Cooked vegetable dishes provided 68.7% of the total daily vegetable consumption for urban families and 85.0% for rural families, followed by salads and cooked non-vegetable dishes based on cereals, legumes, and meat, with small amounts of vegetables, mainly onion, tomato, ginger, and garlic usually used for flavor ( fig. 1) .
The percent edible portion of vegetables is shown in figure 2 . For leafy vegetables, the percent edible portion ranged from 62.8% to 92.6% for urban fami-Traditional cooked vegetable dishes lies and from 64.7% to 93.0% for rural families, with mean values of 73.4% and 77.2%, respectively. The percent edible portion of roots and tubers ranged from 60.0% to 89.2% for urban families and from 60.0% to 92.8% for rural families, with mean values of 83.9% and 83.3%, respectively. The percent edible portion of other vegetables ranged widely from 30% to 98%, with mean values of 78.1% and 77.4% for urban and rural families,respectively.
The ascorbic acid content of cooked vegetable dishes prepared in the laboratory by the same methods and cooked to the same stage of doneness as reported by the surveyed families ranged from 19.7 to 79.9 mg/100 g, with a mean of 46.0 mg (table 2). The maximum ascorbic acid content was found in cabbage-peas, followed by potato-capsicum (69.7 mg). The minimum ascorbic acid content was found in potato-carrots, followed by potato-brinjal (20.2 mg) and potato-peas (20.4 mg). There was a wide variation (from 17.1% to 36.4%) in the losses of ascorbic acid in cooked veg-etable dishes. This variation was due to differences in preparation methods, cooking times, and procedures followed for the preparation of individual recipes based on information provided by urban and rural families. The maximum loss of ascorbic acid was found in potato-cauliflower, closely followed by mustard saag (35.9%) and potato-beans (33.3%). The minimum losses occurred in potato-peas (17.1%), owing to the use of a pressure cooker, which reduces ascorbic acid losses by cooking food faster. The average ascorbic acid contents of raw and cooked vegetable dishes were 62.9 and 46.0 mg/100 g, respectively, with an average loss of 26.1% during preparation and cooking. The ascorbic acid loss was 30% to 50% for potatoes cooked in boiling water [11] but only 15% to 25% for potatoes cooked in a pressure cooker. The reported losses of ascorbic acid from fresh green leafy vegetables cooked by various methods were 18.3% for covered-pan cooking, 18.4% for baking, 22.1% for steaming, 33.4% for pressure cooking, and 55.6% for boiling [12] .
The β-carotene content of cooked vegetable dishes ranged from 30.6 µg/100 g for potato-cauliflower to 2836.8 µg/100 g for mustard saag. The highest 
Roots and tubers
Urban Rural β-carotene contents were found in leafy cooked vegetable dishes, which included mustard saag, potatospinach (2217.2 µg/100 g), and potato-fenugreek (1920.5 µg/100 g). Potato-carrots also had a high β-carotene content (1258.1 µg/100 g). Agarwal et al. [12] reported β-carotene values of 1,764, 1,966, 876, 408, and 19 µg/100 g for spinach, potato-fenugreek, potato-carrots, cabbage-peas, and potato-cauliflower, respectively. The study also found higher β-carotene contents in cooked vegetable dishes that included leafy vegetables or carrots. The percent losses of β-carotene in the cooked vegetable dishes ranged between 19.9% and 30.7%. The maximum loss of β-carotene was in potato-capsicum and the lowest was in mustard saag. Pressure cooking and saucepan cooking resulted in losses of β-carotene ranging from 19.0% to 19.5% and from 28.7% to 30.4%, respectively in various vegetable dishes [13] . Vegetables are both the greatest contributor and most plentiful source of vitamins in the daily diet. The total consumption of vegetables depends on seasonal availability and individual preferences. Seasonal vegetables are quite cheap in India because of a lack of adequate infrastructure for post-harvest processing. Vegetables are usually cooked before they are eaten. The results showed that the contribution of cooked vegetable dishes to total vegetable intake was 68.7% and 85.0% in urban and rural families, respectively, during the winter season. The vegetable consumption of both urban and rural families was higher than the RDAs of the Indian Council of Medical Research [8] . The total per capita vegetable intake in the form of cooked vegetable dishes was 282.9 g and 311.1 g in urban and rural families, respectively. The consumption of vegetables observed in this study was high because the study was conducted during the winter when vegetables are readily available in Punjab. There was a wide variation among vegetables in the percent edible portion. The average percent edible portions for urban and rural families were 73.4% and 77.2% for leafy vegetables, 83.9% and 83.3% for roots and tubers, and 78.1% and 77.4% for other vegetables, respectively. The average percent edible portion for all vegetables was 78.5% for urban families and 79.3% for rural families. The daily per capita consumption of the vegetables (edible portion) used in common cooked vegetable dishes was 222.1 g for urban families and 246.7 g for rural families. The average losses of ascorbic acid and β-carotene during preparation and cooking of vegetable dishes were 26.1% and 25.9%, respectively. The RDAs of ascorbic acid and β-carotene for Indian adult men and women are 40 mg and 2,400 µg, respectively [8] . Cooked vegetable dishes provided 102.2 mg of ascorbic acid and 1763.9 µg of β-carotene daily in urban families and 113.7 mg of ascorbic acid and 1959.3 µg of β-carotene in rural families. In urban families, vegetable dishes provided 255.5% of the RDA for ascorbic acid and 73.5% of the RDA for β-carotene. The corresponding percentages for rural families were 284.3% and 81.6% (fig. 3) . The average values for both urban and rural families were 269.9% and 77.5 of the recommended dietary allowances of ascorbic acid and β-carotene, respectively. Traditional cooked vegetable dishes
Conclusions
The selected urban and rural Punjabi families consumed most of their vegetables in the form of traditional cooked dishes. The average percent edible portion for all vegetables in these dishes was 78.9%. The percent losses of ascorbic acid and β-carotene were 26.1% and 25.9%, respectively, during preparation and cooking. Despite these losses, the cooked vegetable dishes were important sources of vitamins during the winter, when vegetables are available in abundance. Therefore, the use of traditional cooked vegetable dishes in the daily diet should be encouraged to obtain maximum nutritional benefits from the vegetables. The cooked vegetable dishes provide appreciable amounts of antioxidant vitamins and thus may prove helpful in preventing nutritional deficiencies and the risk of degenerative diseases.
